Summary. The aim of this trial was to study the balance of the amino acid digestion of milk and of methanol-grown bacteria in the terminal small intestine and the hindgut of the preruminant calf. Two diets (control and bacteria) were used. The protein of the control diet was furnished exclusively by skim-milk powder ; 50.5 p. 100 of the protein of the bacteria diet was supplied by methanol-grown bacteria, and the rest by skim-milk powder and synthetic amino acids.
Introduction.
Protein digestibility in the preruminant calf differs depending on the source and the technological treatment of the protein (Toullec et al., 1975) . Due to large changes caused by the flora in the hindgut Toullec, Coroller and Patureau-Mirand, 1977) , it is difficult to use the amino acid composition of the faeces to estimate the digestibility of the amino acids and the origin of apparently undigested protein. It is probable that the nitrogen absorbed in the large intestine is no longer in the form of amino acids, and that it is not utilizable by the calf, as observed in the pig (Zebrowska, Buraczewska and Horaczynski, 1978) . We thus thought it interesting to study the amino acid composition of digesta protein sampled in the terminal small intestine, as shown in work on ruminants (Coelho da Silva et al., 1972 ; Ben-Ghedalia et al., 1974) and in pigs (see review by Rerat, 1978) .
To study the digestive utilization of milk and methanol-grown bacteria proteins, we determined the amino acid composition of faeces and digesta sampled in the terminal ileum of preruminant calves given diets containing those proteins. These observations were completed by the measurement of postprandial free amino acid levels in the blood. Results on the overall digestibility of these diets in the terminal ileum and in the whole digestive tract have been reported earlier (Guilloteau and Toullec, 1980) . Material and methods. Feeds, animals and sampling. -Two milk replacers (control and bacteria) containing 25.3 and 25.5 p. 100, respectively, of protein in relation to dry matter, were prepared. In the control diet the protein was supplied exclusively by skim-milk powder ; 50.5 p. 100 of the protein in the bacteria diet was provided by methanol-grown bacteria and the rest by skim-milk powder and synthetic amino acids. The bacteria (Pseudomonas methylotropha) constituted 16.5 p. 100 of the corresponding diet.
Four Friesian male calves were used to measure digestibility in the whole digestive tract. Five others were fitted with an indwelling cannula with its proximal part inserted into the terminal ileum and its distal part in the caecum. Two calves of each group were first fed the control diet and the others the bacteria diet. Four measurement periods were used from about 7 weeks of age ; the diets were reversed at the end of the second period.
Other details concerning the feeds, animals, feeding and sampling of the faeces and the digesta have been described by Guilloteau and Toullec (1980 (Prugnaud and Pion, 1976) and the free amino acids of the blood after extraction (Pawlak and Pion, 1968) .
The diaminopimelic acid of the dietary bacteria and of the mean samples of ileal digesta and faeces, prepared for the assay of other amino acids, was assayed by ionexchange resin chromatography after performic acid oxidation and acid hydrolysis (Prugnaud, 1980 serine, proline and cystine but poorer in methionine, isoleucine, leucine, tyrosine, phenylalanine, lysine and arginine than the faeces (tables 2 and 3). Digesta diaminopimelic acid content was 2.9-fold lower than that of the faeces with the control diet ; it was much higher (4.5 times) with the bacteria diet.
With that diet, the faeces contained less glutamic acid, proline, and cystine and more glycine, alanine, isoleucine and leucine than with the control diet (tables 2 and 3) ; however, the differences were slight ( Z 2 = 20). The digesta contained less threonine, serine, proline and cystine and more glycine, alanine and phenylalanine ; these differences were greater than in the faeces, and the Z 2 value (76) suggested a high probability (P > 0.99) that those two compositions were different.
Faecal diaminopimelic acid levels were similar with both diets ; on the contrary, those of the digesta were about 11 times higher with the bacteria diet.
Apparent amino acid digestibility (table 5 ). -Apparent nitrogen digestibility of the assayed amino acids was higher than that of total nitrogen in the whole digestive tract, and especially in the terminal small intestine where the differences were 2.2 and 2.4 p. 100, respectively, for the control and the bacteria diets. Apparent nitrogen digestibility of essential and semi-essential amino acids measured with the two diets, in the terminal ileum or large intestine, was similar to that of the total amino acids.
Whatever the diet, there was a high apparent digestibility of the various amino acids measured in the faeces or in ileal digesta, especially of glutamic acid, proline, methionine and lysine ; cystine, glycine and alanine digestibilities were lower. Amino acid digestibility in the terminal ileum was generally higher with the control than with the bacteria diet ; this was particularly true in relation to cystine (75.9 vs 71.5) and less so for glutamic acid, phenylalanine, histidine and alanine. However, glycine digestibility was lower with the control than with the bacteria diet. Except for threonine and alanine, the differences in apparent faecal amino acid digestibility were reduced, although of the same type. Using the apparent digestibility of amino acids, measured for both diets, the values may be computed for a diet containing only bacteria protein.
These values are lower than those obtained for the control diet, and the differences evolve in the same way as those observed between the control and the bacteria diets in the ileal digesta and the faeces.
In the large intestine, apparent digestibility of the amino acid nitrogen was lower than that of total nitrogen, especially for the control diet. It was particularly depressed for methionine, aromatic amino acids, and in the case of the bacteria diet, for isoleucine. The highest values were found for threonine, serine, glutamic acid, proline, cystine and histidine, as well as for alanine with the bacteria diet.
Apparent digestibility of diaminopimelic acid of the dietary bacteria was negative in the terminal small intestine, and was one of the lowest at the end of the whole digestive tract but the highest in the large intestine.
Blood levels of urea and free amino acids (table 6 ).
Uremia was higher with the bacteria than with the control diet, especially in one calf where it reached 36.4 mg per 100 g of blood.
The animals fed the control diet ingested more of each essential amino acid, except arginine, than the bacteria calves ; their blood levels of free threonine, isoleucine and histidine were higher than those of the bacteria calves. However, blood concentrations of free valine, methionine, leucine, phenylalanine and tyrosine were lower, while the level of arginine was higher than that of the calves given the bacteria diet. Except for proline and citrulline, non-essential free amino acid levels in the blood of bacteria calves were lower than those of the control animals, although higher amounts of alanine and glycine were ingested.
Discussion.
Although the apparent digestibility of amino acids is difficult to interpret (Mason, 1978) (Holmes et al., 1974 ; Zebrowska, Buraczewska and Buraczewski, 1978) or sheep (Coelho da Silva et al., 1972 ; Ben-Ghedalia et al., 1974) , seems to result from the effect of microflora in the caecum and the large intestine on the nitrogen present in the lumen of the terminal ileum (Rerat, 1978 ; Mason, 1978 In the terminal ileum, only serine, threonine, cystine and proline were found in the same amounts with the two diets or in slightly lower quantities with the bacteria diet (table 7). Dietary bacteria threonine was thus absorbed as well as that of milk, the amounts ingested being very similar. This might be true for cystine, serine or proline (although the amounts supplied by the bacteria diet were lower), if the amino acids excreted with the control diet were almost entirely of non-dietary origin. All the other amino acids were excreted in larger amounts with the bacteria diet, no matter what quantities were eaten. Glutamic acid, valine, methionine, isoleucine, leucine, tyrosine, phenylalanine, lysine and histidine of the dietary bacteria were truly less highly absorbed than those of milk since they were ingested in equal or larger amounts with the control diet. It is difficult to reach a conclusion concerning the other four amino acids (aspartic acid, glycine, alanine, arginine) because the bacteria diet contained higher levels of them.
In the large intestine. -The faecal amino acid and diaminopimelic acid compositions of bacteria calves were similar to those of the control animals (z 2 = 20). The differences were less than between the ileal digesta ( X 2 = 74) because with both diets the faeces contained mainly faecal bacteria protein. 
